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Introduction 

 This study examined associations among the use of various 

study resources and mode of delivery on course performance. 

 Research suggests that use of study resources assists students to 

move past passive acquisition of knowledge and encourages 

reflection, critical thinking, and active learning (Dowell & 

Small, 2011). 

 According to the user control theory, when the student has 

more autonomy in their learning activities, the student learns 

more effectively (Eveland & Dunwoody 2001). 

  According to the equivalency theory, online and traditional 

courses should be developed to ensure proper understanding 

with no compromise in materials covered and clarity of 

instruction, as a result there should be no disparity in 

performance (Lapsley, Kulik, Moody, & Arbaugh, 2008). 

 While there are multiple studies in the past comparing online 

instruction to in person instruction, it is hard to find courses 

that have been created uniformly for online and in person and 

are taught by the same instructor with the same resources so 

comparing differences in such a situation is interesting. 

 Additionally, while the usefulness of resources has been 

examined, attention to specific resources has not received the 

same level of scrutiny.  

Methods 

 Participants: 738 students enrolled in an introductory statistics course from the years 2017-

2021. 

 Archival data was collected from the course website (i.e.: Sakai) and completely anonymized. 

 The dataset included final course grades, format (online vs. in person), number of times each 

resource was downloaded, and session (fall/winter vs. spring). 

 The resources being used for the course include homework helpers (figure 1) , practice 

questions (figure 2), and a practice test (not shown). 

 Course performance was measured by final mark out of 100 percent. 

 Hypothesis 1a and 1b were tested using a linear regression model with bootstrapping and 

Spearman’s Rho due to skewed data. 

 Hypothesis 2 was tested using an independent samples t-test model and a Mann-Whitney U. 

Results 

 The regression analysis showed a significant correlation between final course marks and the use of 

practice questions F (1, 504) = 18.43, p < .001, R2 = .035, (see Figure 3)   

 The regression analysis showed a significant correlation between final course marks and the use of a 

practice test F (1, 606) = 46.34, p < .001, R2 = .071, (see Figure 4) 

 There was no significant effect for mode of delivery (p = .92) or session type (p = .87). 

Conclusions 

 Use of a practice test and use of online practice questions were positively correlated with final 

grades; accounting for 7.1% and 3.5% of the variance respectively 

 No significant difference in final grades Online versus in-person, nor Fall/Winter versus Spring 

sessions. Equivalency Theory (Lapsey et al., 2008) may explain the lack of significant findings. 

 Use of online tools to support student learning is an effective method for improving 

student performance and can contribute to producing comparable outcomes between 

online versus in-person delivery.   
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Hypotheses  

 Hypothesis 1a: The use of (three) online resources 

will each positively correlate with course 

performance.  

 Hypothesis 1b: The three online resources will differ 

in effectiveness as indicated by the variance account 

of in course grades. 

 Hypothesis 2: There will be differences in course 

performance for online versus in person formats and 

the full-year, fall/winter (8 month) and spring 

(condensed 10 week) versions of the course.  

Homework Helpers 

 Intended for textbook questions.  

 Raw data can be entered and calculations are confirmed 

as correct/incorrect, providing feedback without 

providing answers.  

Practice Questions 

 Intended for test preparation 

 Similar to Homework Helpers (correct/error 

feedback only) in a format similar to that of 

actual tests and exams 
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Number of times Practice test was used  

Figure 3  Scatter plot for use of practice questions  Figure 4 Scatter plot for use of a practice test  


